To predict the technology acceptance of a system before market release is one of the big challenges of today. Many models are concerned with the question if someone is going to accept the system or not. Within this work a first empirical investigation of a personal trait called Pleasure of Control (PoC) is presented. Pleasure of Control is a construct that divides people into those people enjoy having control over a technical system and those who do not. It is predicted that a high Pleasure of Control leads to a prolonged system usage and unwillingness to accept highly automated systems. This paper presents a first empirical investigation of Pleasure of Control with 10 Persons with focus on usage durations. An experimental study revealed differences in the usage durations of a technical system (Apple iPad) between users with high and user with low Pleasure of Control measures.
Introduction
Technical products are part of our daily life. This is true for private life as well as for work life. Regardless of the field of application some systems were originally invented to enhance consumers comfort (e.g. dishwashers or driver assistant systems). Even though these systems were in particular developed for the user, user acceptance of some of these systems is low. Some systems are not bought or rarely used. This leads to high financial loss for the releasing companies. Therefore, the question of user acceptance of new (technical) products is important and the ability to clarify this question in advance is desirable.
For the field of information systems in work places a huge number of studies were concerned with the explanation of technology acceptance during the last decades (e.g. [2] , [3] , [5] , [7] , [16] ). And the explanatory power of the developed models for the working context is high [see e.g. 14] . Most studies mention the factors usability (or ease of use), usefulness and enjoyment (sometimes fun or playfulness) as important for the acceptance of a product. But as the big number of different models shows: The number of factors and the factors themselves are changing with the field of application. Considering a safety relevant area, trust and perceived safety are becoming extremely relevant [see 13] . This is also true for highly automated systems and in general, the acceptance of systems which automate actions that were formerly manually executed is often low.
Most theories in the area of highly automated systems sooner or later reach a point when perceived control over a technical system becomes relevant for the acceptance of these systems. Especially a loss of perceived control is associated with low acceptance. To prevent users from this loss of control, the construct of controllability was developed to measure the degree to which users perceive to be in control of the interaction and today, controllability is part of the ISO 9421-110 [18] which describes the main principles of an ergonomic human system interaction.
Still, the call for high controllability does not solve all problems in the area of highly automated systems.
Within the research project Conduct-by-Wire -which is funded by the German Research Foundation -a semi-automated maneuver-based vehicle control is developed [17] . Within this concept drivers do interact with the system by assigning maneuvers (e.g. turn left or lane change right) to the car which in return executes the maneuvers automatically. During a number of simulator studies usability and controllability of the Conduct-by-Wire systems were rated quite high, but still almost half of the participants rated the acceptance for the Conduct-by-Wire system very low. Therefore, other reasons besides controllability have to account for the missing user acceptance. Section 2 describes the series of explorations, which lead to the idea of a concept called "Pleasure of Control" (PoC). Section 3 describes the study in which PoC was empirically investigated for the first time and in section 4 the results are critically reviewed.
The concept of pleasure of control
The concept Pleasure of Control was developed in a series of explorations which are described in the following section. The section starts with results from focus groups, proceeds with results from semistructured interviews and ends with the developed questionnaire to measure Pleasure of Control.
Focus groups
To identify the reasons for missing user acceptance two focus groups were conducted [8] . Within those focus groups 10 young drivers (mean age 22 years) were introduced to the concept of Conduct-byWire. Afterwards, they had the possibility to discuss reasons for and against the usage of Conduct-byWire and were asked to define scenarios, where they could image to use a similar system. Again, almost exactly half of the people were not willing to use the system whereas the other half found numbers of potential usage scenarios. In a first analysis of the results a construct like "affinity towards technology" [12] seemed appropriate to explain the differences between both groups. Surprisingly, in both focus groups one scenario was found in which each participant was willing to use Conduct-by-Wire. This Scenario was the daily commuting to work with a lot of traffic and oneself being tired. Because "affinity towards technology" can be seen as a trait which -per definition -is not subject to changes, another explanation had to be found. This lead to the assumption that the acceptance of our concept is a function of the specific driving situation, because the accepted situation was one, in which all participants stated to have no fun at all.
Semi-structured interviews
To test if the acceptance of our systems (or technical products in general) depends on a certain situation, a series of semi-structured interviews was carried out. Overall, 11 people participated in the interviews. Every interview consisted of 4 isolated parts and lasted between 15 and 45 minutes, depending on the number of considered interview parts. Part one was concerned with general interaction with technical products. The first question was "Are there any technical products you enjoy using? If so, which?" The interview proceeded with the questions "What is enjoyable in the usage of this certain product?" Those questions were asked, because in first place we thought that the enjoyment was in itself due to a design characteristic of the product. With the last question ("At any time is there a point, where you enjoy the usage of this product more or less than normally? When?") the situational dependency was included into the general part of the interview.
Part two (driving a car), part three (playing video games) and part four (driving a motorcycle) were concerned with the pleasure individuals derive from using a certain technology. The technologies were chosen due to the fact that a great number of people experience the execution of those activities as pleasurable or fun [6] , [4] . Therefore, only participants with driving license for cars (part two) and/or motorcycles (part four) were asked about the specific technology. The same applies for part three: Only people who play video games were interviewed about video games. Again, aim of the specific parts was to identify pleasurable aspects, and to see if there are changes in the entertainment value over time. A last aspect was the question, if participants would accept a high degree of automation.
Once again, most participants had problems with a high degree of automation in cars and no one was willing to accept automation in video games or while driving a motorcycle, even though it was stated that they should imagine the same safety and that the automation would never act against their will. The interview was semi-structured and enabled the technique of laddering [10] . With the help of this technique all participants ended with their argumentation at a point where they mentioned pleasure when feel-ing control over a technical product or system and that automation would reduce this pleasure significantly. Almost all participants felt that pleasure, but it is not expectable that all persons do, because the participants were all members of the department mechanical engineering and therefore do more likely enjoy the interaction with technical products. This led to the idea of "Pleasure of Control" as a personal trait.
Pleasure of control as personal trait
A questionnaire was developed, which integrates all mentioned aspects of pleasure while controlling a technical product. This included pleasure derived from the control over a technical product, the need to take control over technical products as often as possible and as detailed as possible, if these products enable good control and finally, the unwillingness to use highly automated systems. Table 1 shows all questions in English (translationed) and in the original German version. With the help of the new construct "Pleasure of Control" (PoC) it could be predicted, that someone with a high PoC enjoys the control over a technical system even more the more detailed he is able to fulfill his task by controlling the interaction. If a system is perceived as easy to control this would lead to a prolonged usage in comparison to users with a low PoC-value. In a last step, the construct could be used as predictor for the willingness to use highly automated systems, which is in general lower for high PoC persons, than for low PoC persons.
Differentiation to related constructs
One problem was to differentiate the construct of pleasure of control from related concepts. In general, control is a famous construct which has a long research tradition in the field of psychology. Some of these areas are concerned with the question if people believe themselves to be able to control the outcome of their actions [11] , [15] or if people strive for control [9] . In most cases, control or the belief to be able to control a certain situation is seen as a factor which enables persons to cope with extreme stress (e.g. cancer, exams etc.). Only few concepts (e.g. motif of control) see control as a factor of bringing enjoyment to the individual exercising control.
The herein presented concept Pleasure of Control stresses the positive aspects of control. But it is adopted (and restricted) to the use in the context of technical products. Still, there exists a number of related constructs which are originally developed for usage in the context of technology. The two most important constructs are affinity towards technology [12] and control beliefs in context of technical systems [1] . The concept of affinity towards technology aims for a general attitude towards technical systems. Someone with a high affinity is more likely to use a technical system then someone with a low affinity. Some aspects of the construct "Pleasure of Control" might be associated with affinity towards technology (see table 1 question 8), in terms of number of usages. But the construct affinity towards technology is not able to explain why someone is not willing to use highly automated systems or is looking for a more detailed control over a technical system. Instead, a high affinity towards technology would predict enthusiasm for highly automated and very technical systems. Control beliefs in context of technical systems on the other hand, handle the question, if someone beliefs to be able to solve occurring problems with technology on his own. Those control beliefs might moderate if someone uses a certain product or not, but they do not influence, if a user enjoys the control over a system. Therefore, Pleasure of Control is a construct which was developed to predict the usage duration of technical systems in general and to describe an occurring mismatch between expected and observed usage of automated systems.
Imagine a scenario in which you have a passionate old timer driver. With the common constructs "affinity towards technology" and "control beliefs in context of technical systems" you would predict him open to new technologies and able to cope with troubling situations. You would expect therefore, that a system like Conduct-by-Wire would be at least tested by him. In the Conduct-by-Wire studies, users with a similar background and a high affinity towards technology were against our prediction not willing to test our system. The construct of Pleasure of Control is able to explain this mismatch. The focus of such a person would be on the pleasure he derives from the direct interaction and control over the technical system, which is significantly reduced by a high degree of automation. On the other hand, PoC would also explain why he is spending hours on an old timerthat is because the systems enables good direct control and therefore is enjoyable for someone with a high Pleasure of control, which leads to prolonged usage. In general, the prolonged usage should be true for all technical systems whereas the low acceptance of automation is only of interest in the context of highly automated systems. The study in the following section concentrates on the aspect of prolonged usage.
Method and results

Method
To investigate if a high pleasure of control leads to a prolonged system usage, an experimental study was conducted. Overall, 26 participants from 18 to 60 years (mean age 26.96 years) attended the experiment. The sample consisted of 11 female and 15 male participants. All participants were unfamiliar with the Apple iPad 1, which was used as research object in this study. Figure 1 shows the test procedure. The experiment consisted of three phases. Phase 1 was a laboratory session in which the participants were introduced to the iPad and took approximately 2.5 hours. First, participants were introduced with the help of the official advertisement, later with a usability test, and a period of free usage. The order of usability test and free usage was permutated. Afterwards in the second phase, participants took the iPad home for a period of two weeks. Within this time they were asked to fill out a diary which included a short version of the technology acceptance questionnaire, a question about critical incidents which shaped their opinion towards the iPad on this day, actual usage durations and the used applications. The experiment ended with a second laboratory test in phase 3 which took 1.5 hours. Main interest of this study was the general acceptance of the iPad but the focus of this work is the investigation of pleasure of control. Therefore, the section results contain only results relevant for the investigation of pleasure of control.
Results
General results
First, the reliability of the construct was investigated. Cronbach's alpha was computed to see, if all items belong to the same factor (Pleasure of control). This measure can vary between 0 and 1 where values above .7 are acceptable. The overall alpha for all 8 items was .585 which is too low. By eliminating the items 4 and 7 Cronbach's alpha was increased to .709. Because it is easy to assume that Pleasure of Control (PoC) and control beliefs in the context of technology (German abbreviation is KUT) have some similarities the control beliefs were additionally tested with the original items of [1] . A correlation between PoC and KUT (Cronbach's alpha =.855) showed an R of .198 which is not significant. Therefore, it can be assumed that PoC and KUT are distinct constructs.
Overall, participants used almost the complete scale to rate their Pleasure of Control with a minimum of 2.17 and a maximum of 6.83. The average PoC was 4.37 with a standard deviation of 0.92.
Influence on usage durations
Within the two weeks of home usage participants were asked to write down their daily usage times. To test if the PoC-value of a person influences the usage durations a comparison of the 5 highest scoring participants with the 5 lowest scoring participants was conducted with the help of a t-test for independent samples. The test showed a significant difference between both groups (T = -2,351; df = 8, p < .05) although the number of participants for each group was really small. Figure 2 shows the average usage durations of both groups during the two weeks of home usage. 
Discussion
This paper is a first work dealing with a personal trait called Pleasure of Control. In a first empirical investigation this work was able to show that participants with a high PoC-rating have a longer average usage duration than participants with low PoCratings. Therefore, Pleasure of Control could be an interesting trait for further investigation because it might give a hint to system usage durations. On the other hand, by now Pleasure of Control is a rough idea without deep empirical justification. This becomes very obvious considering the assumption that PoC is a trait. Although Pleasure of Control is seen as a trait in a first step no data was collected to test the retest reliability of the construct. This implies that no justified statements about the stability of the measure can be made, which is a main criterion for a trait.
Further investigations of the construct should take this aspect into account.
Additionally, Pleasure of Control has two main aspects: Prolonged usage of technical systems and unwillingness to accept automated systems. The current study enabled only the evaluation of usage durations because the Apple iPad is not a highly automated system. Therefore, further research should test the construct in the context of highly automated systems to see if the PoC-rating predicts the acceptance of those systems.
Overall, the current study must be seen as a first exploration due to the low number of participants included in the extreme group comparison. Still, there was a significant effect even for this much reduced sample size which indicates a high effect size.
